DESCRI PTI ON MAGNETI C DI SK SUBSTRATE AND PRODUCTI ON METHOD OF MAGNETI C DI SK
CROSS- REFERENCES TO RELATED APPLI CATI ONS This application is an application
filed undwo 28&/022446 . C . |11 (a) claimng benefit pursuarCTUB20501d055S . C .
119 (e) of the filing date of Provisional Application No. 60/606,417, filed
Septenber 2 , 2004, pursuant to 35 U.S .G .1141(b) . TECHNI CAL FI ELD Thi s
invention relates to a magnetic di sk substrate and a production nethod of a
magneti ¢ di sk. BACKGROUND ART Magneti.c dlgégi#i#éﬁs have made remarkabl e
progress, as external storage devices f ik owng to their
superior cost /performance ratio and further gromh is expected. An

al um num type substrate has be I strate of a
magneti c di sk which is nountedﬁgﬁgﬁﬁulégp 55 §ﬁ§§%§£%@J$§u, but gl ass
substrat es made of chem cal PRewem@NgmﬁoanaEmeﬂDCz@Isgd ass have
gradual | y 59al ned wi der application because they have high inpact resistance
and can easily be nmade flat. In other words, the alum numtype substrate
can easily provC@@S@—@E@ﬁ@EN@Eﬁl§b W&ﬂmﬁ@De%@@LEQ@EIﬁﬁghetlc
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pl astic deformation rn mechani cal process such as polishing. I'n
contrast, the gWa§sC3u5§ﬂﬂdﬁé can igdgid pepe fridpuiisaeniedaus® iU Sh&s hi gh

surface har dnesg;ang qO%% raﬂfe 'f'l‘iqln\ée dtahl% Blraslibe 1 dg ol Wa%pgll@%%gro'nb%
above. Wen the surface o hese %ﬁ@ s substrates is polish protru3| ons

of vari oddd shapé§/6@§lrl4éa " §I%|le]du tempegur i RO0Ke SNASEGE e 38ut er
peripheral edgepordt,icon sawiing)t.o slight distortion, warp, polishing stress,
and so forth. These protru5|ons make fl oating

TECHNICAL FIELD
This invention relates to a magnetic disk substrate

15 and a production method of a magnetic disk.

BACKGROUND ART
Magnetic disk devices have made remarkable progress,

as external storage devices for computers, owing to their

20 superior cost/performance ratio and further growth is
expected. An aluminum type substrate has been used in
the past as a substrate of a magnetic disk which is
mounted in the magnetic disk device, but glass substrates
made of chemical tempered glass and crystallized glass

25 have gradually gained wider application because they have
high impact resistance and can easily be made flat. In
other words, the aluminum type substrate can easily
provide a magnetic disk having excellent magnetic
characteristics but involves the problem of flatness

30 because it suffers plastic deformation during a
mechanical process such as polishing. In contrast, the
glass substrate can easily be made flat because it has
high surface hardness and does not involve the plastic
deformation described above.

35 When the surface of these glass substrates is
polished, protrusions of various shapes, called "ski

jumps", occur in the shape of the outer peripheral edge



and nmoving of a magnetic head unstable and invite the occurrence of a head
crash. Consequently, it is difficult to achieve a |ow floating hei ght of

t he head wodo@/thegh recordi ng density and to enl arge a Petarziongicasea.
Various studies have therefore been nmade to planarize the outer peripheral
edge shape of the glass substrate. For exanpl e, a nethod that decides the
edge shape by taking a shape change, when chem cal treatnent is applied to

the gl ass S!”“ﬁé‘f@ioﬁ%x@iﬁ%”@édﬂ hong AL PE QYA dega A, 91 5581 swpsLrate,
before chem cal treatnent, having the shape so deci ded (Japanese Unexam ned

Pat ent Publ i catFoFe¥Kokahy 0. f20N- 1672955 PEOBEES] he. MAket hbpakediod

sets a specificafi@dhebigyr yatargadiAi ®Mméde shovsHDE SnskintL® £9e50 nm
or bel ow (Japanese Unexam ned Patent Publication (Kokai) No. 2003-242627)

Still another nethyd FEmduRt <@ pPotid it Lo (HaRSedyeRetét ¥Pt3Sof a _
pol i shi ng5pr essdit &f {&} 1 anith sagiol éshi angléw NEl¢ddifql hsight hvn eheersdain

range (Japanese exam ned Patent Publication okai ), No. 2003- 8%%1&9 .
Still another ne o%ahslu%prrees%%%&an?a rh‘%&)‘f %%é\%?u?%l?]é%?eieﬁ?? %‘)Eﬁface
saggi ng of the aear peripheral edge potion at a reference length of 2 nm
or 4 mm that is arbj idy eq_;gla r(%eow\lanese
Unexam ned Patent Pu #Jg%%él osné?%(%ai ‘f\%qt%%g%fj%%% I{‘_rp—%c\g}\%sge)or, t he

i nventor of thiBlanaekes cihhauiouretirhcrdk elgersipwé phertdie egli@sshape
of a glase subsdymdie-fw. a magnetic disk involves the follow ng problens.

To produce a nmagnetic disk, a base film a magnetic recording filmand a
protective film are KU fotPT ot gt &Rathemsihal deides ndymetrdde dilkpe inen

any fine particigsimd 4 ehdpdreciaindd,| miad retdmieof the gratectd vty
adhere to the Stuor ft Cee ﬁaéshesgsogreac’gel,veiritlé rgorgshiegeration and provides a
glass substrate, before chemical treatment, having the
15 shape so decided (Japanese Unexamined Patent Publication
(Kokai) No. 2001-167427) is possible. Another method
sets a specific radial curvature (RC) on the slope of a
ski jump to 50 nm or below (Japanese Unexamined Patent
Publication (Kokai) No. 2003-242627). Still another
20 method conducts polishing so that a product (Pt) of a
polishing pressure (P) and a polishing time (t) falls
within a certain range (Japanese Unexamined Patent
Publication (Kokai) No. 2003-89459). Still another
method suppresses a radius of curvature representing
25 surface sagging of the outer peripheral edge potion at a
reference length of 2 mm or 4 mm, that is arbitrarily
selected, to 150 nm or below (Japanese Unexamined Patent
Publication (Kokai) No. 2003-290365).
However, the inventor of this invention has found
30 that the outer peripheral edge shape of a glass substrate
for a magnetic disk involves the following problems.
To produce a magnetic disk, a base film, a magnetic
recording film and a protective film are formed on a
glass substrate for a magnetic disk. When any fine
35 particles at the time of film formation of the protective
film adhere to the surface of the protective film, they

are removed by a burnish treatment (that brings a lapping



are renoved by a burnish treatnent (that brings a | appingtape into contact
with the surface of the protective filmby using a rubber contact roll, for
exanpl e, woaogened4g pol i shes the surface) . In this waypcrhedsomsbing

di stance of the nmagnetic recording head can_be reduced. However, dust is
likely to fall fromthe tape when the tape éomes into contact with the
outer peripheral edge portion of the glass substrate and the resulting

particles adhengdo e tudass: QJlﬁkhQ:H@%ﬁﬁﬂé?céjlo% 180 ghteddis, Jrognet i C
disk is rejected as a rejected product in the final i nsgectr on DI SCLOSURE

OF THE | NVENTI &N Tl b tth JaRAS GYEARES i Pak et & prd geniglyng 4
provi de the ef fEQf,I;LSsHéQg arerdid fa@xt entrd eiiatwdheych afiasd tzéng he outer

o achi eve hi GRS FecH Ui M St L ne Fs (i o Beab e

peri pher ab edge{owdorxmy,erduﬂ’dﬂas rmaekfélqr to:f ﬂarﬂel |fm/cennt11m ttnapye fwtherd thmt t hey
are not yet suffl cl ecnc;mgsorl Subpr essi ng V}lhcei,l qﬁ,cur&g@% gl?expaaf té &l &s
S Su

descri bed above apeI'he i nvention provides a gl as hetic
di sk by deter mpnrrtgLQIheaﬁ)Lttfmf g)]assprmﬂmtm mwe)fr@mgl’@ss; subst rat e

d t, adhs t t f
and can prevent, agdhe o}r%sﬂt&c}ﬁ% Qi A draghei e n‘?éfrﬁe‘éﬂf cf’l

preventing the occurrence ng a nmagnetic reco Cg uctr on
process, a produwt drhemstawk oifc @#ﬁgﬂeﬁr@lﬁ%ﬁ@%hﬁﬁeﬁ:t@]%’eﬁ wigtigthg a

magnet i c; @i sk layemonsihe magnatdci g sk gl ass substrate, and a magnetic
di sk. To solve the problens descri bed above, the invention provides the

follow ng inventions. (1) A glass substrate for a nagnetic disk,
characterized iprddadser ot ergpernyderedn edge shape forned around a

Fﬁ;l Prgieaagusgggepggl Ont OfthaocsTa cs]lsc rgsaeccf 1hnaSPathrEth [?loncolgnr?eer{tsf lla,t éa,or§l on of

and 4 provide the effects to a certain extent in that

15 they planarize the outer peripheral edge shape of the
glass substrate, acquire planarity sufficient to achieve
high density recording and expand the recording area to
the peripheral edge. However, the inventor of the
invention has found that they are not yet sufficient for

20 suppressing the occurrence of the particles described
above.

The invention provides a glass substrate for a
magnetic disk by determining the outer peripheral edge
shape of a glass substrate and can prevent adhesion of

25 particles to the magnetic disk surface by preventing the
occurrence of dust during a magnetic recording production
process, a production method of a magnetic disk
characterized by forming a magnetic disk layer on the
magnetic disk glass substrate, and a magnetic disk.

30 To solve the problems described above, the invention
provides the following inventions.

(1) A glass substrate for a magnetic disk, characterized
in that an outer peripheral edge shape formed around a
peripheral edge portion of a main surface has, with

35 another flat portion of the main surface being the
reference:

an outer peripheral edge portion ski jump value of



reference: an outer peripheral edge portion ski junp value of not greater
than O mm; an outer peripheral edge portion roll-off value of -0.2 to 0.0
nm ; and W0 20esi2e44per i pheral edge portion dub-off val uerofr/iP2008016888 A ; and
that the glass substrate has a chanfer surface between the main surface
(data surface) and the outer peripheral edge surface (straight surface) ,
and has an R surface having a radius of curvature of 0.013 to 0.080 nm

bet ween t he datatsurfa e aQE the chanfer surface of the glass substrate.
(2) A producti BR mBER6&Et "4 agnéf¥c di sk, characterized in that a
magneti c recordi ng bayeutiex bertptieralt keggl asstdvbstrodfle offdr valmegreédt i c
di sk accordi ng bo Ly . %3Lm$ magneti c di sk, characterized in that a
magneti c record n@ F8y8r i offfed on the gl ass substrate for a magnetic
di sk according to (%h outhe perépheenlpedyiedesraighasisibsolist vatleef of &

magneti c di sk ezm ning.the outer peripheral edge shape of a gl ass
substratégand gﬁnngeéénﬁn dﬁb?%on of particles to the magnetic disk
surface by preventi npet hdasecsubencetef hdsst dainigra swgdace bedivelen

production pr 0¢R2° maan%gﬁlf%téeom%fah% %c%)”%%ettg% diugle € %&agﬁl%&iaaed by
form ng a magnetic récording layer on the magnetic di sk glass substrate,
and a magneti c edigsk sUBREER DESCRIPNLONUCE 20RAW RES Higgs a1 R §Pr4RES (b) are

a schematic pepanacll Y rdalsA0e SuicheiRtl oeseciionao o.awos haiRg el ass
substrate accordingto a basic enbodi nent of the inventiagn. Fi is a

.2
schemat i¥0 vi ewtde Sateudripgse sRer &hepGherdR s Figd 36e Qng§§b%§ﬁﬁ§trate
(disk) . Fig. 3ubstcaatexpl anatory view for explaining an

(2) A production method of a magnetic disk,
characterized in that a magnetic recording layer is
formed on the glass substrate for a magnetic disk

15 according to (1).
(3) A magnetic disk, characterized in that a magnetic
recording layer is formed on the glass substrate for a
magnetic disk according to (1).

The invention provides a glass substrate for a

20 magnetic disk by determining the outer peripheral edge
shape of a glass substrate and can prevent adhesion of
particles to the magnetic disk surface by preventing the
occurrence of dust during a magnetic disk production
process, a production method of a magnetic disk

25 characterized by forming a magnetic recording layer on

the magnetic disk glass substrate, and a magnetic disk.

BRIEF DESCRIPTION OF DRAWINGS
Figs. 1(a) and 1(b) are a schematic perspective view
30 and a schematic sectional view showing a glass substrate
according to a basic embodiment of the invention.
Fig. 2 is a schematic view of an outer peripheral
portion shape of a glass substrate (disk).
Fig. 3 is an explanatory view for explaining an
35 outer peripheral portion ski jump value and a roll-off
value.

Fig. 4 is an explanatory view for explaining an



outer peripheral portion ski junp value and a roll-off value. Fig. 4 is an
expl anatory view for explaining anouter peripheral edge portion dub-off

val ue. Fiwo 280a/@248 expl anatory view for explaining an RCIUPtmselonsdi us of
curvature and a neasurenent met hod. BEST MODE FOR CARRYI NG OUT THE

| NVENTI ON Preferred enbodi ments of the inveftTon will be hereinafter

expl ai ned. However, it should be understood that the foll ow ng expl anation

is mainly direghgédd @apHatAl ko@@lp’wtlwrﬁfomuﬁtfewmiees when the
invention is executed and i.n no 2%lﬂllmts the i nvention.. Anorphous,

cheni cal tenpered of ‘&yst di¥ iFefXHELS TN HEY SRH P Fed for

t he magnetic dissk RidestraatiaCcast heisadims drite g hesss siaisinrtatresihod .he

i nvention. Exanples are gl asses such as soda line, alumnosilicate, lithium
silicate, lithiumalum nosilicate, alum noborosilicate, and so forth. A's
the chem®al taHsEr ¢OOf FOR GIRRBSINCh&UT STHY Ad0HPNT I8N contact with a

nolten salt at a hi %:t | r?gs%[bf% J]q(l(%a&éseof Oc'heeﬁ}?ﬁ?er}&%]oqi Hlalde Tons in

the glass with di ff éren ions 1n ten 'salt and is
tenpered by t hdersipeddsin extladged.s dlaweatsin. Exahrwsl dfe anparatiqokd

gl asses are thqgg Mhieh ﬂmc%t ’B%Sbl%aft%d?ﬁeité %lqhaﬁ%fmﬁre@ gontrol | ed

condition and precipitating and grovm ng a | arge nunb fine crystals .

Concr et e exanple@faretedy AxX2@rSirgeigrzad teﬁ%npl@quép_wtj@ Agventdono
type, angyso fard hxethf ddigkness rw‘ @gpmgdlae%s t&tebsltrf@rﬁtsldn s gener ally

selected fromthe range qf about 0 about nm_Aft Sev

pre-steps that will 2§ q'béalqn};ﬁc@rl mﬂeﬁ:edjet% IchWeJd%%fsﬁt?ﬁ Tate
i's subjected taha iy Rpnddd Idi ngabnasid e s udte atmgzm’ﬂwndmm]de

zi rconi um oxi de, .al.um num oxi.de and, sili 59N olm de ¢ used as, & grindi ng

agent for poli ﬁﬁbﬁd:ﬁaﬂ'-e S apce%?f q ass su%strate in

invention. Examples are glasses such as soda lime,

15 aluminosilicate, lithium silicate, lithium
aluminosilicate, aluminoborosilicate, and so forth. As
the chemical tempered glass, glass that is brought into
contact with a molten salt at a high temperature to cause
ion exchange of alkali ions in the glass with different

20 kinds of alkali ions in the molten salt and is tempered
by the compressive stress is suitable. Examples of
crystallized glasses are those which are obtained by re-
heating glass under a controlled condition and
precipitating and growing a large number of fine

25 crystals. Concrete examples are an Al,03-Si0,-Li,0 type, a
B,03-Al1,03-Si0,-L1i,0 type, and so forth. The thickness
of such glass substrates is generally selected from the
range of about 0.1 to about 2 mm.

After several pre-steps that will be described later

30 and in detail, the glass substrate is subjected to
polishing. Grinding abrasives such as cerium oxide,
zirconium oxide, aluminum oxide and silicon oxide can be
used as a grinding agent for polishing the surface of the
glass substrate surface. Among them, the grinding

35 abrasives formed of cerium oxide are preferably used from
the aspect of polishing efficiency. The grinding agent

is preferably used as a suspension prepared by suspending



gl ass substrate s
cerium oxi de are

urface. Anong them the grinding abrasives formed of
preferably used fromthe aspect of polishing efficiency.

The gri ndwogoegeetssi s preferably used as a suspension pPepaPBUSHIG0S3
suspendi ngt hese abrasives in water. Therefore, washing is done sufficiently

and drying is don
gl ass substrate f

e by vapor of IPA (IsoProd@r'Alcohol) to thereby give a
or a magnetic disk. The glass substrate for the magnetic

di sk accord'ngt%%s%h%bEﬁﬁgQ%'O&nh%%te%n O?E%Eeg%&bph%ﬁ%hl%ﬁggsp@bhbon ski

junp val ue of not

rol | -of f val uesgffigigntdyo a@ldmﬁiarylaﬂ dt élpnﬁeba/pwépglr é?égé

reater than mm; an outer peripheral e portion
gbrtlon dub- of f

val ue of 0 to 12QoAropdndaakoRolyr facenkaviold gaviead Wl agls Gubsatrate dor
0.013 to 0.080 mMm between the data surface and the chanfer surface of the

gl ass substrat & mﬁﬁp@tﬁFeﬂéﬁébly, the outer perlpheral edge shape has: an

out er perg pheral
out er peri pher

out er peripherip
surface having a
surface and the ¢
peri pheral edgé

o Stieaht ekt hegm?

edgecpoilhaisen sskistjrane Falruehel maghegrieatdsk hawdddimg  an
3%% ort%pn r II-off val ue of -0.080 to -0.180 nm; an
IBYERTdT iS5t f val ue of 40 to 80 A : and an R
I adinu ®udfe rc pevd tolee adf e@lg@3@>omtl©r10'$®:lmmum@t wednet led dat a
hant er surgﬁ ce of the glass substrate. The outer
Vue and the outer peripheral edge

portion roll-off valawe otitldr e Heheinadf teigeepplraiined riol ldetfdi IvalTie odut er

perlpheral edge p

poi nt ofl@ he ouler t

to

to

ortlo% %kbnlunp val ue represents a val ue of the highest

an outer peripheral edge portion dub-off value of 0
120 A; and
an R surface having a radius of curvature of 0.013

0.080 mm between the data surface and the chamfer

15 surface of the glass substrate.

More preferably, the outer peripheral edge shape

has:

an outer peripheral edge portion ski jump value of

not greater than 0 um;

20
-0.

to

25 to

an outer peripheral edge portion roll-off vaiue of
080 to ~0.180 um;

an outer peripheral edge portion dub-off value of 40
80 A; and

an R surface having a radius of curvature of 0.030

0.070 mm between the data surface and the chamfer

surface of the glass substrate.

The outer peripheral edge portion ski jump value and

the outer peripheral edge portion roll-off value will be

hereinafter explained in detail.

30

The outer peripheral edge portion ski jump value

represents a value of the highest point of the outer

peripheral edge shape of the glass substrate with the

flat surface of the main surface of the glass substrate

being the reference. The roll-off value represents the

35 value of a point on a profile line with the flat surface

being the reference surface.



peri pheral edge shape of the glass substrate with the flat surface of the
mai n surface of the glass substrate being the reference. The roll-off val ue
repr esentwotzh@/ozad4ae of a point on a profile line wth the/JPias/omosX ace
being the reference surface. More concretely, they are neasured in the
following way. Fig. |I(a) is a schematic per'spective view showi ng a gl ass
substrate according to a basic enbodi nent of the invention and Fig. | (b) is

a schematic sectionghr¥i Wnckk8ely,i 8hag epkamgeduseat tanghevicewloiihbe
enbodi nent and Fig. is a sch [

3. ematic view of an oute%.ﬁerigheraé egge
portion shape. "R¥fer EitHy L42Fi §5 3 SCPRBAFeFePEREESHGMNEs VAP &8PV RS Ge a
recordi ng areagogskheupsefbke bimerdfingheomai basicf anboditenhesé pbent s
closer to the center ,are cal lLed d.R2, respectivelLy. . A paint . is
further set tolBVSB%ﬁPnsBQgehlgpa ﬁggylg Br38@?@?&%ﬁeaggFépggge%%E%ﬁlR2 in
the outers peri ptigrak edgandendetiged. s€beiponit vakwi nfettbeceinbrdiaensen t he

mai n surface and the chanfer sur I ed R4 .. f ok LB cphanar
shape profile 88ﬁngégfng ﬁ? SngchgﬁgFﬁé %g%# §5p§8xF§§?§ ?iﬁegﬁg geternined
by the nethod efigkemsttignasbaprd i Befalrréag" ol FAE". 3Th&WeutreL eFeniEher al

edge portion SﬁbghEgpa%%'%%t(§%¥hdhsad%EEB%ﬁéﬂ & rEBX bR Pnealee rafl ea

di spl acenent o e disk anar shape profi romthe O LLine in an area

fromR2 to R4 {léprvef thepmainssugdpegyenchipese POfntspgloer, tonébut er

peripherg] edggcpekll arer @hli1elf Riakue RRVieckspedefived .as rapdiispl @serent
anount (convex shape = + ) of the disk plag?r sh%F%yproflle from.the O |ine
at the positi ofUstDRY. Seicit@eft ROMAE SRECHG APETR PYRS BAEIRS SG8E&  bed

above are suitahlyasekeeret R2 decehdantecw pertiphesiaie eolyet lig redisionat e.
rhig_guhﬁ:RgliT %?%oﬁhﬁeﬁ%fg%%%§§§%§#P% %e%%ée%pkh%x%gahe%J@fdéelén%.”n] R2
the chamfer surface is called R4. As for the planar

15 shape profile connecting Rl and R2, the most approximate
line is determined by the method of least square and is
called "0 line". The outer peripheral edge portion ski
jump value (SJV) is defined as a maximum value of a
displacement of the disk planar shape profile from the 0

20 line in an area from R2 to R4 (convex shape = +, concave
shape = -). Further, the outer peripheral edge portion
roll-off value (ROV) is defined as a displacement amount
(convex shape = +) of the disk planar shape profile from
the 0 line at the position of R3.

25 Incidentally, the points R1, R2 and R3 described
above are suitably selected in accordance with the size
of the substrate.

When outer diameter size of disk is 1.89 in. for example:
Rl = 14.8 mm, R2 = 18.8 mm
30 R3 = 23.3 mm, R4 = 23.88 mm
When outer diameter size of disk is 2.5 in.:
Rl = 23.0 mm, R2 = 27.0 mm
R3 = 31.5 mm, R4 32.35 mm
When outer diameter size of disk is 3.3 in.:
35 Rl = 32.25 mm, R2 = 36.25 mm
R3 = 41.434 mm, R4 = 41.85 mm
Subsequently, the outer peripheral edge portion dub-

1



When outer diameter size of disk is 2.5in.: R =23.0 mm R2 = 27.0 mm R3
= 31.5 M R4 = 32.35 nm Wien outer dianeter size of disk is 3.3 in.: R =
32. 25 mMmwB2066/@84485 nm R3 = 41.434 nm R4 = 41.85 nm Sebsagrmesvieys3 t he
outer peripheral edge portion duboff value will be explained in detail.
Referring to Fig. 4 , two points (R5 and RE spaced apart by 1.6 nmin the
i nner peripheral edge direction fromthe position (R4) as the point of

i ntersection betyeen tae qahnysuctase and the qehanher surface. The dub-of f
value (DOV) is defined as a displacenment maxi num val ue (absol ute value) to

a curve R5-R6 from Referaiignt toi A 9rR54R6 tae PRNESt dRencdd Kb SRACSFasses

the two pointsaplhe pei Nt.$ Ra and tRe fieheirhecouitle rRar icplyer ali redga aportion
dub-of f val ue are suitfably sel ectgg in accordance with the size of the
substrate, toolft@HekPGuPEsidioRet&A)site T8 &R &1 18 65K CHER exanpl e

R5 = 21.4 MM Betwedd @hammédhen salifaicediadietcele shamfefr diusifaice.2. Thien.: R5

=29.9 MM Rb = 31. di . i f,.di i 23 dn..: 5 =
30-4 mm ke o FEEGORR SHEE oMy 1% AR TR o AT T S e
bet ween th_e datval_snerf(absoé.lmdtet lvalmlearrft@r asm:fxaz@el?de&ﬁr ifredh _@b(w:eaﬁg!hlt be

explained 1n dgLgld rsdry SROWR 1 LAG HERCTALC t%%?%%%'esvg@\g) ¥y Fig. 5,

an extension |ine s drawn from the nain sarface surface) of the
gl ass substrat @cdmdsa pddiet ipodnags RS @nct Ré Jieapdheuoudest perdpResdf ace is

spaced apaqrt fre%l@et QNN HML AN AR e Reikadius fi LWaatiyy e of the
R surface of the glass substrate is called "A point".” Positions spaced
apart by 10 nmaacermdamecAwidinither igq 1odd the soiosttradsd "“C%oint ",
respectively. fndy Shfer diameter size of disk is 1.89 in. for example:

R5 = 21.4 mm, R6 = 23.0 mm
When outer diameter size of disk is 2.5 in.:

15 R5 = 29.9 mm, R6 = 31.5 mm
When outer diameter size of disk is 3.3 in.:

R5 = 39.4 mm, R6 = 41.0 mm

Subsequently, the radius of curvature (R surface)
between the data surface and the chamfer surface

20 described above will be explained in detail.

As shown in the schematic sectional view of Fig. 5,
an extension line is drawn from the main surface (data
surface) of the glass substrate and a position at which
the shape curve of the R surface is spaced apart from the

25 extension line due to the radius of curvature of the R

surface of the glass substrate is called "A point".

Positions spaced apart by 10 pm from the A point are
called "B point" and "C point", respectively. A circle
passing through these A, B and C points is determined and
30 the radius of the circle 1s called "radius of curvature”.
The radius of curvature is measured by using a
commercially available contour measuring instrument
"Contracer" (product of Mitsutoyo K. K., "Contracer
CP400", trade name). The measuring condition is as
35 follows.
<Measuring Condition>
Speed: 0.06 mm/s



passi ng through these A, B and C points is determ ned and the radius of
the circle is called "radius of curvature". The radius of curvature is
measur ed W9 20&i/02g448 conmrer ci al |y avai | abl e cont our neas®eciragiosstaosaTent
"Contracer" (product of Mtsutoyo K. K, "Contracer CP400", trade nane)
The measuring condition is as foll ows. <Neasuring Condition> Speed: 0.06
mm sPitch: 0.0010 nm Mode: X axis fixing The resulting glass substrate for
a magnetic disk is gsedpfor theppngdupmti on of a magnetic disk. For exanple,
texturing for form ng texture grooves in a head traveling direction is
first applied to th¥ogghstrat &, awhénét&indecessary. Next, a base film nade

of a O alloy is fOTHEdrQ%uiEdhbe@&agsOBub@t&a&ébibkabema@n@ﬁgﬁeﬁu@k is
recordi ng | ayer made of allo £ for negéc khlc ness of §bo
t

10 to about 1OGSﬁ§lgﬁrtﬁg§ B&quF fhPol"88rFe &b "8t he
li ke, ISEprefetéhkmrﬁﬁgﬁﬁdrfkahEhgomekhu$enqgoewes nacardeag lcanpee 1iog

i nprove corrosiQn resistanc slidin Si St dr carbon
by sputtering GrF 8|gﬁBHle|§%rEErSBHQ%e%c§% %ﬂ su%%%rF@% %ggggkg
filmthi cknessnetealsauty .1 Nexaboatbﬁeenﬁuém mhdg @érboﬁr Pédbwu@ﬁopolyether

or @ produst obial,ngd by AL ELLYLNG-0L W daiag.the Lol dkaakaol (e

former is diluté ol'v is a ﬁ sprayli ng, dlpplng spi n
coating, etc t@e@0ﬁdﬂngtﬁﬁ&ﬁﬁeggd§fOéb@uﬁoob@S@o Bout 15 Amraedato

| ubri catjigpn | ayeq cﬁ&ets@e oFULLRGE 9bh b %b%%"tbQ@Op'tht oet itwe f ibaMe andnt. he
durablllty, the reliability, etc can be further ngrgﬁgd Subse e@hﬁy
this

bur ni sh t r eat ménPrSfeciiyiend Bt $aapere@Tt &heh gnetsi OIGT
way, the inventd@metaFuRfi@¢irdena tdligSmagnetic recording layer to

improve corrosion resistance, sliding resistance, etc.
Hydrogenated carbon by sputtering or diamond-like carbon

15 by CVD, for example, 1s formed to a film thickness of
about 1 to about 50 nm as this carbon.
Perfluoropolyether or a product obtained by esterifying
or amidating the terminals of the former is diluted with
a solvent and is applied by spraying, dipping, spin

20 coating, etc to a film thickness of about 0.5 to about 5
nm as a lubrication layer to the surface of this carbon
protective film, and the durability, the reliability, etc
can be further improved. Subsequently, a burnish
treatment by lapping tape is applied to the magnetic

25 disk.

In this way, the invention can provide a glass
substrate for a magnetic disk substrate capable of
preventing the occurrence of dust in a magnetic disk
production process and adhesion of particles to the

30 magnetic disk surface and a production method for a
magnetic disk characterized by forming a magnetic
recording layer on the magnetic disk glass substrate, and
a magnetic disk, and can improve the reliability of the
magnetic disk obtained.

35 Though the invention will be explained in further
detail with reference to Examples thereof, the invention

is not limited to these Examples unless the invention



substrate for a magnetic di sk substrate capable of preventing the
occurrence of dust in a magnetic di sk production process and adhesi on of
parti cl eswoaotdme24smgnet i ¢ di sk surface and a producti onPoEtTRZOS/H 0538
magneti c di sk characterized by form ng a magnetic recording |ayer on the
magnetic di sk gl ass substrate, and a nagnet 80 di sk, and can inprove the
reliability of the magnetic disk obtained. Though the invention will be

expl ai ned in fgggggasdghglblgtthhégggfence to Exanpl es thereof, the
invention is not limted t0 these Exanpl es unless the |nvegt|onexceeds t he

gi st thereof. A sub@tﬁHP§tF8FeafﬁﬁgﬁeFP8nF§&6rHPﬁﬁrééaguWF $YPr d8uced by
usi ng crystalIp%@eugbasgyuasmggr@wyaaa@nuaba QQQSBSUBmggOEaSIﬁBterIZ%s Li 20

composi ¢ 1 on deSEPFBRELARO0E Flnbl | Oh AR et rar HOFenberatare el bout
1,350 tos,500C by gsireg,athel rengmabehing ghdgsst hemingstpressmpokdédoand
cooled to acqubrgFgégeak hbge shee%lgg sgggg%éggdaaergdgggb%ggggrgl6?6rlre

resul ting shee tred abou urs'to

crystal nuclelaaadttm¢350ysbans5aoecabyomeﬂnQOagn@Mtamgzﬂ@&hime about 2
hours to acquir

crystallized t ine phase of C Qnsi st s
of Iithiun1disFﬁ?BatéSaﬁaeﬁsqﬁgha aﬁB |ﬁ°é;e§ht8g8F§§éfgd pgl;Flk ﬁé% Sof the
a-quartz are dshpetsedass hbelgbaasprAdetammnnédaBéuer h@he irreshditédoat the
center of this sheet glass by _usin L.gLindin
Two- st ad®, roug§heghdILPRE, l?aBﬁPﬁg%Fga% g ﬁﬁéa %9 u%?%ﬁt gd%%BFﬁ ¥Qce
grinder using @b@mnady@ebuehacu@ladnusthbheryhteaaeaseoblubeeguhstgab@ and

the surface flatness., Chanfering is done with a grindi ng wheel on an inner
peri pheral S|déteﬁéof%cﬁoﬁnﬂb%ﬁto%t%?ub%rF%h%?%PlE?d%r%gﬁa%%%%eghﬁ af4ce

the inner diangher chokeaafl ihbepaubst bat @ntiehf ebmsa seBasiten ipas timon.
Thereafter, these
disilicate and a-quartz and in which aggregated particles

15 of the a-quartz are dispersed on the glass.

An inner diameter hole is bored at the center of
this sheet glass by using a cylindrical grinding wheel.
Two-stage, rough and fine, lapping is then applied by
using a double face grinder using diamond pellets to

20 adjust the thickness of the substrate and the surface
flatness. Chamfering is done with a grinding wheel on an
inner peripheral side end face and an outer peripheral
side end face that face the inner diameter hole of the
substrate to form a chamfer portion. Thereafter, these

25 inner and outer peripheral side end surfaces are polished
to mirror surfaces. The polishing condition is changed
during mirror polishing of the outer peripheral side end
phase and a glass substrate (No. 1 in Table 1) having a
large radius of curvature of the R surface and glass

30 substrates (Nos. 2 to 4 in Table 1) having small radii of
curvature of the R surface are obtained.

The main surface of each of the glass substrates
processed as described above is finally finished to the
mirror surface by using the double face polishing

35 machine. Two-stage polishing, rough and fine, is carried

out and abrasives containing cerium oxide powder ("ROX",



i nner and outer peripheral side end surfaces are polished to mrror
surfaces. The polishing condition is changed during mrror polishing of the
out er perwpheseal22eisde end phase and a gl ass substrate (RoT/JRosoicadd e 1 )
having a large radius of curvature of the Elsu_rface and gl ass substrates
(Nos. 2 to 4 in Table 1 ) having small radii~ of curvature of the R surface
are obtained. The main surface of each of the glass substrates processed as
descri bed aboversiddthalf WHdwa Therkd &.t ke )madeoru st faaca Hay atsdayg vde

doubl e face pol, shing nmachine.__Two-st.age l i shin rough and fine, is
carried out and é:l?frﬁ‘%ﬁfé’?qclé'ntaériaﬂi l(fegﬁﬁodiiudff%&ﬂﬁfeg}r( Sﬁ@f{’e product of

Showa Denko K .selectarde used as the abrasives. A commercially avail able pad

of urethane or suedeg.js ect r.at e r Lyt i f d a
processi ng pressur e%elllree %ﬁéaen%e%q‘(ﬁf;qlﬁl&ﬁ% soﬁ in \{%o I s(}llrancéj.é1 fﬁfé%f%lsglr%s
substrat of @astPsofref qure kihriglechalrnmigomithial 1fjind ffdrigitinsutegyd S0
peripheral edgeg15hapes A& J¥OHICed @5 Jrabilat 8d ddy, Tale ny mutually

Subsequently, after brush scrub washing _and_ inmersion washing are done, the
gl ass substrat &5 fferedyi e taid RS RhggTet i 9 Shagiofys i RTAEShras

produced. Next g desulitd MaymInet | Gulisdqudmssy, s Wrdd@tdsh scrub
texture-treated with di anpnd slurry and.a non-wo ric and is |oaded to

ven fa
a sputtering apFaratiss 28 JIOEESIR fESEdDrEE d6 hR%I9'&F%and a
magneti clGi | m fsabwmd-afesa apebaldial laoy ate heigmed ion dictih Glwdsaces of the
substrate by SpULt ri and a _diapond-1i ke carbon filmis fornmed on the
surfaces by cvB R YT antt, PSS lﬁeldn' Z-Tetraol" (product of Solvay
Sol exis Co.) is coatNecktas tdhd umswdarniincamcomeatsgnetiisk dilsies sybrsdcheded.isThe
total thicknes e.fi ed tar] [ e
t hi ckness of t?\ceeg{% I]r% ftgréﬁer%%yl%(@sén%gﬁwﬁq u 85131[?2% Thrgar?%rvtneplsh
treat ment by | &opuig teayse iiss loaded to a sputtering apparatus. A base

15 film formed of a chromium alloy and a magnetic film

formed of a cobalt alloy are formed on both surfaces of
the substrate by sputtering and a diamond-like carbon
film is formed on the surfaces by CVD. A lubricant,
"Fonblin Z-Tetraol" (product of Solvay Solexis Co.) is

20 coated as a lubricant and a magnetic disk is produced.
The total thickness of the films formed by sputtering is
90 nm and the thickness of the film formed by CVD is 10
nm. Subsequent, a burnish treatment by lapping tape is
applied to the magnetic disk. Fifty magnetic disks of

25 each kind obtained in this way are inspected and the
inspection yield drop due to the occurrence of dust is
calculated by analyzing the inspection rejected products.
The result is also tabulated in Table 1.

Table 1

Sample |R surface | ski jump | roll-off | dub-off overall |Inspection
No. radius of | value value value quality |yield drop
curvature due to dust
occurrence

1 0.060 mm 0.0 pm | =0.13 pm 55 A Passed 0%

2 0.005 mm | 0.0 pm | -0.13 um 55 A |Not passed -8%

3 0.005 mm | 0.0 pm |-0.003 um 4 A Not passed -16%

4 0.005 mm | +0.520 pm|+0.210 pum| -145 A |Not passed -28%

30
It can be seen clearly from Table 1 that the drop of



applied to the magnetic disk. Fifty magnetic di sks of each kind obtained in
this way are inspected and the inspection yield drop due to the occurrence
of dust iwocadwubatsed by anal yzing the inspection rejectret/Jproosiomdss The
result is also tabulated in Table 1 . Table 1 It can be seen clearly from
Table 1 that the drop ofthe inspection yreﬁ& due to the occurrence of dust
is not observed in the sanple No. 1 having an outer peripheral end portion

sk: j urr? vgl gg &@fe Qr%ﬁpfg;g:ibﬂi Qe 13N dAd &lo rtgfejhwwllﬁdrdee@e oI san j{)salrﬁmff
val ue of -0. to -0.18 , an aqut peripheral edge portion dub-

val ue of 40 to WFE G &h %Lﬁar“&’g@ o ﬁs Vld’i?r\?aﬁglr"eg)eorf erd%‘et%ﬁo. 070
nm In contrastgnd B AR idkit RRindg1SRAGd &F W g AU d1oW, heirpesitgence of
dust is observed in the sanple No. 2 having a snall R surface radius of

curvat ure. The mirmphsfralhedgss peottiion yiodlld-afife ed uehe@ focdurd8énde ofd -difét

is large in the_sanpl e No. 3 havin snal | R surface.radi f cur re
and a smaf| outé&l %i%&ralpeé:d'&@e%gﬁt iedr'nra?ed%o-rg_TJ‘fonvzﬂet1 l?e%%zfagtruoep%oélq{qie
i nspection vyi el de A artdhernd wusice ofaddust dfs ateragrnes est 0.03theo
sampl e No. 4 haylgih dupmirn RAIAGE A Ua Q1 G Wil oiBY lyioiler
peri pheral edge ‘portion du FValUe an nmor eover, an outer periphera
edge portion skiug v the weofrrpnes @f tdvat 0smrbsanveshribEhthdamlsod

from these reSthcL.S 4 ety e Peatnenc e s Austy ddn ddh& Praguptd i progass of
t he magnetic di sk and adhesion of the particles to the magnetic disk

surface t@n be o ert ddiehyl FRQGHI T i alite Bt &0 fre PITHEITBfe Porti on
shape of the glfass substd@fe foreHdhesHparetie. d daviand 4 gndrorin the
i nspection yield can be prevented. | NDUSTRI AL, APPLI CABI LI TY The jnvent.i on
can provide a mEYHATT HERT A SWHRHYER SR Fane Od“}te?/rerﬁ"?]?féﬂlwl

occurrence of diide portion dub-off value. The drop of the inspection

yield due to the occurrence of dust is the greatest in

15 the sample No. 4 having a small R surface radius of
curvature, a small outer peripheral edge portion dub-off

value and moreover, an outer peripheral edge portion ski

jump value of greater than 0 um. -
It can be understood from these results that the
20 occurrence of dust in the production process of the
magnetic disk and adhesion of the particles to the
magnetic disk surface can be prevented by determining the
outer peripheral edge portion shape of the glass
substrate for the magnetic disk, and the drop in the

25 inspection yield can be prevented.

INDUSTRIAL APPLICABILITY
The invention can provide a magnetic disk glass
substrate capable of preventing the occurrence of dust,
30 and the adhesion of particles to the magnetic disk
surface, during a magnetic disk production process, a

production method and a magnetic disk.



and the adhesion of particles to the magnetic disk surface, during a
magneti ¢ di sk production process, a production nethod and a nagnetic

di sk. CLAIWB 2006/02244g] ass substrate, for a magnetic di sk, pcmarzoserdzed in
that an outer peripheral edge shape forned around a peripheral edge portion
of a main surface has, with other flat poriBom of said main surface being
the reference: an outer peripheral edge portion ski junp value of not
greater than O nm; an outer peripheral egdgevgortion roll-off value of -0.2
to 0.0 mm; and an outer peripheral edge~portron dub-off value of 0 to 120
A ; and that said glass dubdesst sukgsratenakPér asiePacs Used&n the nain

surface (data sunfaeekrandd he euker apecupker @Lerqgmraqrfe@@@ Golapai ght
surface) , and has an R surface hQV|nga§ % dius of ,curvature of 0.013 to
a

0.080 nm bet we&RTE&Cd 3FLMR s Gr PREEPRR IENBRFEO8uPfafe 81 s G TGiCEs s

substrate 2 . nhAspreduet icgheretthed @braiongoet isaidi wk,incbarrdaioer badeag n
that a nagnetig reco&din | ayer is formed on said glass substrate for a
magnetic di sk &lEorGRGES¢laim1 . 3 . A magnetic disk, characterized in
that a magnetic recording | ayen iositkar pediphesaild esigles tooatte. cnoskd risgpet i ¢
di sk according tq cIaEnll : .

value of not greater than 0 um;

an outer peripheral edge portion roll-off

10 value of -0.2 to 0.0 um; and
an outer peripheral edge portion dub-off
value of 0 to 120 A; and that
said glass substrate has a chamfer surface
between the main surface (data surface) and the outer

15 peripheral edge surface (straight surface), and has an R
surface having a radius of curvature of 0.013 to 0.080 mm
between said data surface and said chamfer surface of
said glass substrate.

2. A production method of a magnetic disk,

20 characterized in that a magnetic recording layer is
formed on said glass substrate for a magnetic disk
according to claim 1.

3. A magnetic disk, characterized in that a
magnetic recording layer is formed on said substrate for

25 a magnetic disk according to claim 1.



